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THE EFFECT 0? m.m¥K&ET IBHABIA2I0K 
OK tjEmisr 4i£K;o ASIBS 

OBJECT, 
The auino esida phenyl&laeine, tyrosiae» dihydro^fc^lalanino end 

hictidine, have bee» isaplioatod in the process of son plantation sad 
©rythessa production.   Although tu.tray5.olet irradiation of thoso aalno adds 
%A knarssi tö load to oonvotölon and deeoffipoaition in aqueous solution» no 
quantitative data are available,   A study of the degree of their conversion 
and of decomposition -srae therefore wndortaken in order to find quantitativ© 
data and J

HQ? uero theft, as e, xaeans "by rrhioh the offsets of added acoelorators 
, and inhibitors could be judged. 

^EESW&S A1H) COECfllSIQHg 
Ci 1   • 1^1111)1)1, "-'   -—=•     •!'•>   11 m   1   I'll   11 • 111», 

Quantitative studies -were ffiade of the destruction and conversion of 
cmino acids in aqueous solution under ultraviolet irradiation, with and frith*, 
out the influence of inhibitors«    These araiao acids and also tryptophaae urera 
irradiated up to 180 jainutea*    Their relative stability is shcresa by the ob- 
servation that at 90 minutes, of irradiation 95 per cent of the histidine» 
34 per cent of the. tryptophane,,, Zf per cent of the dopa8 and 18 per cent of 
^ws^ty^ogfeÄH^se^lass^sssd*   ?or tl$s same time period, 20 per cent of the 
j^enylaianine Trap converted into tyrosine and 1.5 per cent öf iäie tyrösina^ 
into dopa«   Of the ssdno acids studied, oystoine end cystine exerted: tho 

.Äi^tjp-t-35tete§: Influence, on a solution of histidinc.    Homocystine end 
methioni»© are less protectiT» wsuS* älsäiss» ssd Is^siss ¥3ör# &äy säAgfas 
prpteotioii. 
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BECÖMäEHrt&tlOES 

^ese inurements should be continued wiä inonobnr.asa.tio ultraviolet 
light äSU mth ^X&V-H wro'Twrsssna'c 
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2h» ssino acidä* gih^äQrielasi«»* tyrosins* dihydro*yphenylal«üaina cad 
hiitidä«* hav§ has» iEplioated in the. grooeaiB of s!dU\ pigmentation and 
erytheaa. prodoAtion (1* 2)*   Jlthough, ultraviolet irradiation of thco.e 
asine aetda is knsran tö lead, to conversion and decoasjoeition 1A\ enjxoous 
solution, ao quantitative da$a are available.   A study of the 4a§raa of 
their oonveraion and of doj8onpQ.Sition was therefor© wdertsgfcn 1» order 
tö find quantitative data and to use then aft a soana by nsnioh the ©ffootQ 
of added accelerators and i^hibltora could be jtedgod (5)* 
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II.    SXPSHIMSIia&& 

?ho above «wine acids* ess Is additfeiös. •fewntaiQijfiaa Bsr@- investigated 
because they are known to be influenced by ultraviolet light»    Solutions öf 
these amino acids wore buffered with oitria aeid-disodiui» phosphate to abowfc 
pg 4 «? ?? «ad with boric aoid^ECi-ITaOH to pH 9, and than irradiated with 
the unfiltered light of a Hanovia quarts marcury lainp at 50 em distance* the 
radiation, being incident from above without any absorber (oxotept air) betrcson 
•Wio leiEg, and the solution*    loat tubeQ, | i»öh in. aieagator ancl oontöijiing; tho 
soiutioBs in layers fron, 0.5 to S*5 om,. -we?© kept at room to^<5rätwo io, rua« 
ijlng T.-at©r*    *=ft©r 10 feinutos to S houses irradiation, the r^spö^tive ^aino 
asid .eoisifciana. uars snajy_afed for HgSroaiJie 14A Ö or dopa (S) or trjtt?pp«»a (4) 
or histidino (t, Sy •    QenserttratiQaa -wore fflgaovured -vtith a eeg|S%o«Ine späotfö- 
photomoter». 

xo st-isääy 'Siio e£xäc% ox iSSiü^-sesä ss. lam ^^SSQ^ö5ä^*S5 ~ »**=^3 
various öinisio äoido ware added, to a histidiae solution at pS ? and ?/.    The 
hdiehar tsH •sas »§£§§?&£? for solubility of" sosa ef ths ^4210 aoidss j^a Mst-i*. 
dins solution ma 6ho3en as the test substaaoo bsoaxiao of its rapid docom- 
poaitiozi with ultraviolet irradiation.    Tho offeot of aöooleratorö israa atudiod 
by addition of ferrous sulfate and aooorbio aoid to^phecylalahino oad tyrogine 
solutions at pH 4 and 7 \o) *    Sötig'Tär^ thw öatüSuS ^3 SSM 5f »rss^ iRs^ürsö^Bä^ 
because f&j?ro-«s Sulfats and ascorbic acid tsere fo\sn.d to interfere with the 
cö-lvr rsaetioii used for the de-tsrsin&tiQn af -äieaa ajtdno aoide« 

III.    ESSSLTS mo DISCUSSION 
»•UM •KiiaaitimiiiW   1 »Milmm  M1—itmMinMiiM'iim»  <ma* ^ 

Ar Destruction of Amino Aoids. tablo 1 shows tho dogroo of deatruo« 
tion of the amino aoids following irradiationi i*ho degree of deooB^osition 
inoreased with the duration of irradiation« In descending orÄet the degree 
of stability was° tyrooine.» dopa. tryptophasiö, and histid-ins* For escsngfeA 
in 90 minutes under the same conditions of irradiation, about 1'8 per sent of 

.**   >fcdhV«4s   Ä.+"'   *»"V^« 

95 per cent of the histidine wore döeoB^sosed« 

Under the influanoe of ultraviolet irradiation, histidino yields, oaong 
other products, histamine and imidasolaoetaldehyde (9), whioh are similar in 
their pharmacological action. Sinoe it io genorally a8s\*~>M that skin ory<» 
thema föxTsation io duo to these substssss^ t% a«ß?a0d of intor^at   study 
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tha stability of histamine under ultraviolet irresdiaMssu   Jn & ehrlos ©ff 
meaauremntaa. not repordod in the tables, it was found that this amine w»s do- 
opmpoaed, eyon>~ i . -, larger extent* thgn histi&ino under the 5.2219 o^erisssatal 
oo»ditions*   After 10 minutes of irradiation* 55,5 por oont ma de$engoecd# 
g«a jift©r 20 mimntes, SO .5 per- pent« 

B.    Conver&io» of Faenylalanins and Tyrosino.     I*. E« Arnow has reported 
that, irradiated solutions.§£ phonylalanino giire a positive oolpr rqaotion 
for f*«»4vi asä ajs,so for do#a (10).   Äs can ho. aeon from Table 2, after 80 min- 
utes irradiation 20 per cent of the phenylalanine was converted into pro» 
duota,, presumably largely tyroäina 333.4 $op&t giving a positiv© tost with the 
wlor reagents uaed (4,, 5).    The tests employed dö. r.i.% Oiatinguieh betweon 
2oa,ohydgo?är «ad diav^OJ^her^lala&iAe derivative §• and do not poralt any een» 
plusion wivA respspt tp, the position of the introduced hydroxyl Igrouga. 
Iiö3«£värs the product- formed probably i? largely Syroßine. aihöe in; aejparäto 
experiment®, (not reported hero) using Arnos* s prpoedure {$), the o&ount of 
dopa present was found to be negligible.    Since, after 180 minutes of irra- 
diation only 14 per pent of the phenylalanine oould be apoountod for ae ^ 
hydroxylated phenylalanine derivatives, it seems probable that the extension 
from 90 to 180 minutes, of irradiation under the given experimental oonditiona 
destroyed more of these siabstanoos than it produces. 

The data in xabie 2 show that the conversion of tyrosins to «Qpg. ^ü5 
much less than the conversion of phenylalanine to tyrosinet only 2 jjer cent 
poourring aftex 180 minutes, of irradiation»    Since, with the same amount of 
irradiation,. 29*5 per cent of the tyrasine was destroyed (Table l), it is 
obvieus. thgt not, all tyros ine apted upon by the radiant energy was oenvortod 
to. hydrpxyläted phenylalanine derivatives»    Other rsaetionäi no doubt» take 
place, sitoh as the oxidation of- the side chain, deamination, deoarboxyiation 
and' others... leading to. reaction prpduotn different from hydrojsylated phenyl- 
aüräivüiw  ui;t:i-»ttvj.*ss«     K-a&-<n.tx?$.m\wwg.  evai??  Sji    •*»«*?   <*vf«v * w^R  vCÄvSwjf  xciccü;   dpi;*». 

ditiona was converted to melanin-like derivatives. Similar reactions may 
o.&sur with phoaylalanines although no data are available. 

C« Inhibitors« Of the amino aoids tested for their inhibitory effect 
on histidine depoEsositian, oystoino and oystinewere most of festive, homo- 
öYSteine and ipjsv"ioaiao less pröveotive, miXio aXäniKo ans leuesne aTipruau 

•skmg Jsild proWtiQn.(X&bl§ 5).* rt_ean be seen that at the higher pH of 9. 
thOx destruotion of histidine (eappriments 5 vs. 1)^ as woll as its protep- 
ticn by eystsine^ was greater than at pH t,    (Experiment 6 vs» 2.) 

«>»LJ .1 i... Since ej-steine oontains a ^ulfhj?dryl group and lecystine i 
transformed into pysteine by irradiation (-9), vjhsre&s «lanlns and leuoine do 
not po^tain this group, the results obtained are öompatible with the idea of 
Rothman et al« (S) that th© proteotive influence observed is exerted by the 
aulfhydryT .^QUJJA Jt is possible that the protection afforded by homopyctine 
and methionina diBo arises from the formation of sulfhydryl groups during 
VAA%70»A .  CA~N^U>«A Vtiv 

ihH 

l^J 

Quantitative studies wero made of tho rate of destruction and oonvsr« 
sion of oertain amino acids in aqceous solution under ultraviolet irradiation, 
with cvnd \7ith0ut the influence of inhibitors. The amino aoida tested W&re 
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pheaylalanine, tyrcoina, Matidino, dppä* and 57^^'^^ftiXr^r 
diation looting Uo to 180 ainutpp.   AM* ^^ °taWail^S Si 
tea obaarv*3£on teat at §0 «teafcod of irradiation 95 per coat of tea • 
dino* 54 per ewb of the *ryp*#h»>p, 2? por cant of the ^^.^^t 
oont'of tee tyrosine *er* deposed,   For the »te P^^Ä 
of tho phenylalanine me averted teto tyyoaine and 1.5 per pent of JJJ 
Sroöine S> dopa.    Of tee eninp- apido tooted, pyatpino and «****2g^ 
ST^atoat prolootivo influence on a solution of hiatidine.   Eesooysttoio 
end mPthionine aro Ivsp protects© T&üö alauine and laueina «xert ©«ly 
slight protection. 

4?    .^3\\. 
— —-r v       t 
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.'.•••»«-MC»«   ••;—*W*.*.^.«.i?W*«>B», 

!EhPge, iuoaptXFcaa^aito should b® continued -siith sjonoohroaatio Hitpa^olet 
light and -with exact determinations of the absorbed energy. 

fhanlpj io caressed to the Bioeheöi.fwy mranöh, of tee laboratory for i$a 
aooietenPp in this prompt» 
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Eoaa poroontcvgo äiff£©?cneo pö^ay^ güz^löo e ST- pes« coxvfe» 

&ni»o Acid 
Irradiaftöd 

v*mitr<>*i*0m<*w+ •**» 

Tyroöino 

J5op& 

".W^^Pt1^.1*1?*!!;^1—^*»*b"**^ 

JrrGditvtQä 

M> 

tr^ptophsoÄ 

Bti^idino 
Histidisie 

1  Blfife&dAiiB 

i<k- 

Histtflline 
giotidino 

0.35 
0»26 
0*2§ 
Oggg_. 
ö*4o 

o-4o 

0.2& 
0*25 
0.20 
0.20 
0.|0_ 

0.20 
0,20 

5äß(B o£ 
Iryaäiatixm 

k* 
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Por Ceat 

0 
06 

180 

46 
90 
MO 

90 
180 
6 
10 
go 
-in - 

90 

0 
17.9 
29. 8 
_& 
S£»Ö 
27*0 

35.0 
50.2 

15 
49.0 
$4.8 
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JHHlSOTKi Smmt 0? VAMQOS. ^imiO ACJSS 01T THE BEQ0I2?0S£TI0# 0£ H^SSMtBHB 

a*2Ö lag« of bie.tiäiaö irradiated in buffer solution of j>H 7*6 
(ej^orimoats 1 to. 4) $n<l of pH. 9.0 (x^eriasats 5 to 1$).    Irradia- 
tion tiELO, 10 lpiaute.ß,«   fövaaböy of exgorimsat^ ohorax ia paronthooia. 
Bquiaola,ouley emouats of inhibitor in. exporiiaaato 2,5^8,9*15^17;, 
ex^rimOata 7,,10»14ftl&j and exporimatsr s^il^lSu 

-?& -P"c 

Number- Of 
Espörixäeat 

5 
4 
s 
S 
7 
& 
9 

10 

12 

18 
16 
17 
18 

Iabibiting; 
S\xbotoaoo 

eyototae: wx 
.^.»Alanins 
i-»,(-.)-lieVW.iap 

Cyataine HC1 
Qystoia© HOI, 

i(«f)-iOyatiaei 
i(«.)«Cyatiae 

l(4-öyet4a0 
dl-Somooystiao 
^l-Domoojatina- 
dlwHoraooygtiao 
^l-Hcpooyotiae 
dl«4Jflihioaij|0 
dlf.&otb4eaiiie 

Äroovaat of 
Inhibitor 

MS, 

6*0 
a,o 

10,0 
5.0 
OBS! 

15.0 
7*5 
R-ttC " 

1,875 
15,0 
7.5 
5,75. 
1.&75 

10*0 
5.0 

Dogroo of 
Copgößitioa 

Per Coat 

20 .;0 
18*0 
22,5 
28*0 

19. S 
24,5 
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